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about its axis as a rigid body.    They may  be  omitted without loss of anything material to the present inquiry.
So far, we have made no use of the condition (11) that there is no internal force in the radial direction. It is by means of this that the form of </> must be determined. From (6), (18),
P = (m + n)^'(r) + (m-n){D-^r-^(r)}-  ............(19)
Q = (m + n) [D +• r~^(r)} + (m-n) <t>'(r);  ............(20)
so that, by (11),
nd*<b       dd>     ,      2nDr                                      /eviN
r -:r? + r :r - </> =-------->   .....................(21)
drJ        dr     ^    m + n
—the differential equation which must be satisfied by $.
The solution of (21) is
11D
A^Ar + Br-1* — -   rlogr,.....................(22)
^                    m + n      °
where A and B are arbitrary constants.    Corresponding to (22),
e^A-Br~^-^D-  (logr + 1),..................(23)
TO + n ^   &         '                               /
wD
f=D+A+Br~*+   ^— logr;..............,...(24)
J                             m + n   °
and from (16), (17), if H= K = G = 0,
nD
u=Ar + £r~1+ -— rlogr,       v = Dr6..........(25,26)
m+n      °                                 \    »     /
We have now to consider the potential energy of strain. The general expression for the energy per unit of volume in a strained solid is
W = fc (m + w) (e2 + /2 + i/2) + (m - n) (fg + ge+ef) + %n (a2 + 69 + c2).   (27) By (4), (5), (13), we have
a = 0,       6 = 0,       c = 0,       ^ = 0; so that (27) reduces to
Tr=i(w + w)(^+/a) + (m-n)e/=4m(e+/)s + ir»(e-/)a....(28) In the present problem
-.22-. (2logr+1),   ..............(29)
<nJ)
+—^~.........................(30)
m + n
Before proceeding further, we will consider in detail the very simple case which arises when D = 0. We have
e = A-Br*>       f=A + Br-*;..................(31)
v = Q............................(32)ormation in two dimensions of a shell originally cylindrical.
